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  Abstract 
 The experiment was conducted at two sites (Zakho and Sumel) belonging to Dohuk Governorate / 

Iraq, on 18 to 21 July 2022, using (R.C.B.D) design with 3 replicates, to study the response of two 

cultivars of corn (Furat and Dejla) to four levels of bio stimulant Disper Chlorophyll GS (0, 1 and 1.5 

and 2g/L). The results revealed significant effect of Furat cultivar compared to Dejla in both sites in all 

studied traits except plant leaves number. As for the bio stimulant chlorophyll, it has been recorded the 

level of 2 g/L the highest values of the studied traits in the two sites compared to the rest of the levels. 

The interaction was significant for all traits in the two sites, where Furat cultivar with the level of 2 g/L 

of bio stimulant achieved the highest grain yield (9.76 and 10.22 tons/ha) in both sites, respectively. 
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Introduction 

Corn is a major cereal crop and strategic 

over the world, and it comes after wheat and 

rice in terms of importance. Corn is grown on a 

larger scale, the cultivated area in Iraq 

amounted to (515000) dunam with a production 

rate of (474000) ton, while the global cultivated 
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area is (193.7) million hectares with a 

production rate of (11147.6) million tons [1]. 

It is also a strenuous crop for the soil and its 

need for fertilizer is great, being one of the C4 

plants that respond greatly to fertilizers, as 

biofertilizers are natural, environmentally 

friendly materials that contains beneficial 

organisms for the plant that provide the plant 

with important nutrients and growth regulators 

such as IAA and GA as well as chelating 

compounds it also maintains soil health and 

sustainability and reduces costs and negative 

effects resulting from excessive use of chemical 

fertilizers [2], thus providing healthy food and a 

partial or total alternative over time to chemical 

fertilizers. [3] indicated that there was a 

significant increase in the weight of 1000 

grains, number of ear grains and the grain yield 

when increasing biofertilizer from 0 to 250 and 

500 g/feddan, [4] noted the significantly 

variation between four treats of biofertilizer in 

weight of 100 grains and grain yield, while no 

significant variation was observed in the 

chlorophyll content in the leaves. 

Cultivars suitable for a region must also be 

selected so that they utilize the main growth 

sources well, which is ultimately reflected in 

the growth and productivity of the plant, [5] 

noted that Furat cultivar was significantly 

superior to Dejla cultivar in number of ear 

grains and grain yield, [6] indicated that Furat 

was significantly superior in grain yield. 

Materials and methods 

Experiment was conducted in two sites 

(Zakho and Sumel) belong to Dohuk 

Governorate / Iraq during autumn season of 

2022 to study corn cultivars (Furat and Dejla) 

with fertilization with four levels of the bio 

stimulant Disper Chlorophyll GS fertilizer (0 

control treatment, 1, 1.5 and 2 g/L). The plants 

were planted at the Zakho site on 18/7 and the 

Sumel site on 21/7, the weeds were manually 

controlled three times and the plants were 

watered as needed. The plants were treated with 

bio-fertilizer by spraying it twice on the 

vegetative growths until complete wetness. 1
st 

spray was 30 days after sowing and 2
nd

 was 10 

days after the 1
st 

spray, based on the 

information on the fertilizer label by the 

company.  

The experimental unit contained 4 rows, 3 m 

long, the distance 75cm between each fence, the 

distance of 25cm between plants in the same 

row. Plants were harvested at 5/11 at the Zakho 

site and at 6/11 at the Sumel site, Traits were 

studied on 10 randomly selected plants from the 

two rows located in the middle. These traits 

were chlorophyll content index (spad), plant 

height (cm), leaves number, leaf area (cm
2
), ear 

weight (g), weight of 500 grains (g), number of 

ear grains, as well as grain yield (ton/ha). 

Some soil characteristics of the two 

experimental sites were analyzed before 

planting (Table 1), and temperature and relative 

humidity data were obtained from Dohuk 

weather station/ Iraq (Table 2). 

Disper chlorophyll GS: The high content of 

DISPER Chlorophyl with selected free amino 

acids (60%), vitamins (22%) and Molybdenum 

(2%) stimulates. 

Statistical analysis: The R.C.B.D design was 

applied and data analyzed using SAS, and 

Duncan’s tests at a 5% probability level were 

used to compare the averages of the treatments 

included in the experiment. 

Table (1): soil characteristics for the two sites (Zakho  and Sumel) in 2022. 

EC 

(dc/ 

m( 

pH 

organic 

matter 

(g/kg)
 

Availabl

e K 

(mg/kg)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

Availabl

e p 

                                                                                                                                                                                                                                                                                                                                                                                                                                                   (mg/kg) 

Available 

N 

(mg/kg) 

Textural 
Sand 

(g/kg) 

Silt 

(g/kg) 

Clay 

(g/kg

) 

 

0.02 7.99 5.03 182.78 18.01 17.12 mixture 34.52 20.28 45.20 Zakho   

0.02 7.83 1.97 165.44 17.44 15.36 clay 13.00 29.39 57.61 Sumel 

 Soil testing laboratories at college of agriculture engineering sciences, University of Duhok 
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Table (2): Temperature (C
°
) for the year 2022 in the two sites (Zakho  and Sumel). 

Nov. Oct. Sep. Aug. Jul. Mo                                                                                                                                                                                                                                                                                                                                                                                                                                                          n                                                                                                                                                                                                                                                                                                                                                                                                                                                          t                                                                                                                                                                                                                                                                                                                                                                                                                                                          h  

21.17 30.77 37.42 42.23 41.33 
Temp. (c

°
) 

(Maximum) Zakho 

 
10.52 17.32 22.73 26.16 26.27 

Temp. (c
°
) 

(Minimum) 

22.17 32.16 38.71 43.06 42.39 
Temp. (c

°
) 

(Maximum) 
Sumel 

11.93 18.58 22.73 26.71 26.52 
Temp. (c

°
) 

(Minimum) 

 Dohuk weather station at college of agriculture engineering sciences, University of Duhok. 

Results and discussion 

Chlorophyll Content Index (spad) (CCI):  
Table (3) shows the significant superiority of 

Furat cultivar in (CCI) amounted to (44.88 and 

50.88) compared to Dejla cultivar, which 

amounted to (41.35 and 48.22) in the two sites, 

respectively. This may be due to the genetic 

differences of the cultivars and their ability to 

exploit soil nutrients. This is consistent with [7] 
Who noticed significant differences between 

the cultivars. A significant increase was 

observed in (CCI) when applying 2 g/L of bio 

stimulant, reaching (45.53 and 52.96) compared 

to the cont. treatment that achieved the lowest 

(CCI) (40.11 and 46.35) in the two sites, 

respectively and perhaps the reason is due to 

the increase in (CCI) at higher levels of 

fertilizer, to the positive effect of bio stimulant 

in the formation of chlorophyll pigment and 

keep the leaves green for the longest period. 

This is consistent with [8] who found a 

significant difference between bio fertilizers. 

Table (4) shows the superiority of the 

interaction of Furat cultivar with the bio 

stimulant treatment of 2 g/L in (CCI) reaching 

(47.62 and 53.76) compared to the interaction 

of the Dejla cultivar with the cont. treat, which 

gave the lowest (CCI) reaching (38.36 and 

44.93) in the two sites, respectively. 

Plant Height (cm) (PH): 

 Table (3) shows that Furat cultivar had a 

significant superiority in (PH) which reached 

(232.02 and 241.54 cm) compared to Dejla 

cultivar (215.57 and 236.26 cm) in the two 

sites, respectively and perhaps this is due to the 

genetic variation between cultivars. This is 

consistent with [6] and [9]. 

As for the bio stimulant, the 2g/L treatment 

superiority and recorded the highest (PH) reach 

(232.41 and 245.20cm) while cont. treat giving 

the lowest (PH) (215.88 and 233.77 cm) in the 

two sites, respectively and perhaps this is due to 

the role of the bio stimulant in the formation of 

the auxin hormone that works to increase 

elongation and division cells of the plant [10]. 

Result is in line with [11]. 

Table (4) shows the superiority of the 

interaction of the Furat cultivar with the bio 

stimulant treatment of 2g/L in (PH), which 

reached (242.00 and 248.03 cm), while the 

interaction of the Dejla cultivar with the cont. 

treat achieved the lowest rate of the trait, which 

reached (209.99 and 230.92 cm) in the two 

sites, respectively. 

Number of Plant Leaves (NPL):  
Table (3) explained that there is no 

significant variation between cultivars in (NPL) 

for two sites. This is in agreement with [12] and 

[6]. As for the bio stimulant, the 2g/L treatment 

superiority in this trait and achieved (16.33 and 

15.85 leaf/plant) compared to the cont. treat that 

achieved the lowest rate for the trait (15.33 and 

15.14 leaf/plant). This due to that bio stimulant 

is a factor Mainly in increasing the vegetative 

growth, which contributed to the increase in 

(NPL). This is consistent with [13] and [14]. 

It is noted from Table (4) that the superiority 

of interaction of Furat cultivar that sprayed with 

2 g/L of bio stimulant in (NPL) was (16.42 and 

15.99 leaf/plant) compared to the interaction of 

the Dejla cultivar with the cont. treat that gaved 

the lowest rate of(NPL) (15.18 and 15.01 

leaf/plant). 
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Leaf Area (cm
2
) (LA): 

 Table (3) shows that the cultivar Furat 

achieved the highest significant average of 

(LA) (5214.54 and 5869.52 cm
2
) compared to 

the cultivar Dejla (5142.99 and 5771.01 cm2) 

in the two sites, respectively. This may be 

attributed to the genetic factor that caused the 

variation Cultivars in trait and their response to 

environmental conditions. This is in agreement 

with [15] and [6]. It was also found that 

spraying 2g/L of fertilizer achieved a 

significant increase in (LA) that achieved 

(5465.47 and 5947.12 cm2) compared to the 

cont. treat (4848.58 and 5730.85 cm2) in the 

two sites, respectively. This due to increase in 

leaves number (Table3). This is consistent with 

[11]. 

Table (4) explained the superiority of 

interaction the Furat cultivar with 2 g / liter of 

bio stimulant achieved the highest (LA) of  

(5475.27 and 6000.46 cm 2) compared to the 

interaction of the cultivar Dejla with the cont. 

treat (7496.86 and 5667.00 cm 2) in the two 

sites, respectively. 

Ear Weight (g)(EW): 

 Table (3) shows a significant increase in 

(EW) of Furat cultivar (206.17 and 216.37 

cm2), while the lowest (EW) was in Dejla 

cultivar (193.35 and 210.19 g) in the two sites, 

respectively. The superiority of the Furat 

cultivar is due to the increase in chlorophyll 

content and leaf area (Table 3), which improved 

the process of photosynthesis and increased the 

accumulation of its products in the plant, 

including ear. This is in line with [16] and [17]. 

The increase in bio stimulant levels led to an 

increase in (EW), as 2g/L giving the high 

significant mean (214.13 and 232.48g), while 

the cont. treat achieved the lowest average for 

the trait (185.00 and 186.00g) in the two sites, 

respectively, due to the fact that the bio 

stimulant increased the pigment Chlorophyll, 

cell division and expansion, as well as 

increased photosynthesis efficiency as a result 

of increased chlorophyll content and leaf area 

(Table 3) and thus increased ear weight. This is 

consistent with [8] and [18]. 

Table (4) shows that the interaction of the 

Furat cultivar with the level of 2 g/L was 

superior, as it reached (220.58 and 235.68 g) 

compared to the Dejla cultivar with the cont. 

treat, as it reached (180.51 and 178.56 g) in the 

two sites, respectively. 

500 Grains Weight (g) (500 Grain W) : 

 Table (3) shows the significant superiority 

of Furat cultivar in (500 Grain W), giving it 

(173.00 and 148.70 grams) compared to Dejla 

cultivar, giving it (168.77 and 145.82 grams) in 

the two sites, respectively. This is due to the 

superiority of the Furat cultivar in Chlorophyll 

content and leaf area (Table 3), which 

contributed to the increase in dry matter weight. 

This is consistent with [19] and [20].500 grains 

weight was affected by the different levels of 

bio stimulant, as level 2g/L achieved the 

highest rate for the trait (176.73 and 154.19gm), 

while the cont. treat achieved (166.00 and 

139.07gm) in the two sites, respectively. The 

increase in grain weight was a result bio 

stimulant in delaying aging as a result of 

increase chlorophyll content and leaf area 

(Table 3), as well as prolonging the effective 

period required for grain saturation and thus 

increasing the accumulation of dry matter. This 

is in line with [4] and [11]. 

Table (4) indicates the significant superiority 

of the interaction of Furat cultivar with the 

treatment of 2g/L of fertilizer, as it reached 

(178.80 and 154.74gm) compared to the 

interaction of the Dejla cultivar with the cont. 

treat, as it reached (164.51 and 136.69gm) in 

the two sites, respectively. 

Ear Grains Number (EGN):  
Table (3) shows that the Furat cultivar was 

significantly superior by recording t (471.48 

and 579.90 grain/ear) compared to the Dejla 

cultivar (464.13 and 525.37 grain/ear) in both 

sites, respectively. This may be attributed to the 

ability of the cultivar Furat to form a larger 

number of grains compared to the Dejla 

cultivar. This is in line with [19] and [5]. 

Fertilizer level exceeded 2g/L by achieving the 

highest rate for the trait (502.23 and 583.78 

grain/ear) compared to the cont. treat that 

achieved (437.42 and 521.81 grain/ear). This is 
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due to bio stimulant in increase vegetative total 

and increase the fertility rate on producing a 

larger number of grains. This is consistent with 

[19] and [13]. 

Table (4) shows that the interaction of the 

Furat cultivar with the level of 2 g / L was 

significantly superior in (EGN) (511.55 and 

612.86 grain / ear), while the interaction of the 

Furat cultivar with the cont. treat achieved the 

lowest (EGN) (435.44 grain / ear) in the Zakho 

site and the cultivar overlapped Dejla with cont. 

treat (496.44 grain/ear) at Sumel site. 

Grain Yield (tons/ha)(GY): 

 Table (3) indicates a significant increase of 

Furat cultivar in (GY), as it achieved (8.14 and 

8.63 tons/ha) compared to Dejla cultivar, which 

achieved (7.81 and 7.65 tons/ha) in the two 

sites, respectively. This may be due to The 

increase in the Furat cultivar indicates an 

increase in leaf area, 500 grains weight and ear 

grains number (Table 3). This is consistent with 

[5] and [9]. The increase in the bio stimulant 

levels had a gradual and significant increase in 

this trait, as the level of 2g/L achieved the 

highest significant average for (GY) (9.47 and 

9.65 ton/ha) as compared to the cont. treat (6.97 

and 6.98 ton/ha) in the two sites, respectively. 

This increase is due to the superiority in 500 

grains weight and ear grains number (Table 3). 

This is consistent with [4] and [11]. 

Table (4) showed that the interaction of the 

Furat cultivar with the 2g/L treatment was 

significantly higher, reaching (9.76 and 10.22 

ton/ha) compared to the interaction of Dejla 

cultivar with the cont. treat, which achieved 

(6.94 and 6.61 ton/ha) in two sites, respectively. 

Table (3) : Effect of Cultivars and Bio- Stimulant fertilizer on corn at the studied traits for both sites (Zakho  and Sumel). 

Traits 
Factors 

GY EGN 500 GW  EW LA NPL PH CCI 

Zakho site 

 Cultivars 

8.14 

a 

471.48 

a 

173.00 

a 

206.17 

a 

5214.54 

a 

15.88 

a 

232.02 

a 

44.88 

a 
Furat 

7.81 

b 

464.13 

b 

168.77 

b 

193.35 

b 

5142.99 

b 

15.70 

a 

215.57 

b 

41.35 

b 
Dejla 

 Bio-  Stimulant g/L 

6.97 

d 

437.42 

d 

166.00 

b 

00.511 

c 

4848.58 

d 

15.33 

c 

215.88 

c 

40.11 

b 
0 

7.34 

c 

451.28 

c 

167.81 

b 

196.16 

b 

5080.02 

c 

15.61 

bc 

221.51 

bc 

42.77 

ab 
1 

8.13 

b 

480.29 

b 

173.00 

a 

203.76 

ab 

5321.00 

b 

15.88 

b 

225.39 

ab 

44.06 

a 
1.5 

9.47 

a 

502.23 

a 

176.73 

a 

214.13 

a 

5465.47 

a 

16.33 

a 

232.41 

a 

45.53 

a 
2 

Sumel site 

 Cultivars 

8.63 

a 

579.90 

a 

148.70 

a 

216.37 

a 

5869.52 

a 

15.58 

a 

241.54 

a 

50.88 

a 
Furat 

7.65 

b 

525.37 

b 

145.82 

b 

210.14 

b 

5771.01 

b 

15.36 

a 

236.26 

b 

48.22 

b 
Dejla 

 Bio-  Stimulant g/L 

6.98 

d 

521.81 

b 

139.07 

d 

186.00 

d 

5730.85 

b 

15.14 

c 

233.77 

c 

46.35 

c 
0 

7.59 

c 

538.80 

c 

145.44 

c 

213.34 

c 

5775.77 

b 

15.35 

bc 

236.26 

bc 

48.55 

bc 
1 

8.32 

b 

566.14 

b 

150.33 

b 

221.22 

b 

5827.32 

b 

15.54 

ab 

240.37 

ab 

50.34 

b 
1.5 

9.65 

a 

583.78 

a 

154.19 

a 

232.48 

a 

5947.12 

a 

15.85 

a 

245.20 

a 

52.96 

a 
2 

Values with different letters are significantly in each column (p<0.05). 
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Table (4) : Effect of  interaction between  Cultivars and Bio- Stimulant on corn at the studied traits for 

both sites(Zakho  and Sumel). 

Traits 
Factors 

GY EGN 
500 G 

W 
EW LA NPL PH CCI 

Bio- 

Stimulant 

g/L 

Cultivars 

Zakho site 

7.00 

e 

435.44 

e 

167.48 

cd 

189.50 

De 

4900.30 

de 

15.49 

cd 

221.76 

cde 

41.86 

bc 
0 

Furat 

7.52 

d 

455.26 

d 

170.25 

bcd 

202.71 

Bcd 

5150.60 

c 

15.70 

c 

229.87 

bc 

44.71 

ab 
1 

8.29 

c 

483.67 

bc 

175.45 

ab 

211.89 

Ab 

5332.00 

b 

15.92 

abc 

234.44 

ab 

45.33 

ab 
1.5 

9.76 

a 

511.55 

a 

178.80 

a 

220.58 

a 

5475.27 

a 

16.42 

a 

242.00 

a 

47.62 

a 
2 

6.94 

e 

439.40 

e 

164.51 

d 

180.51 

e 

4796.86 

e 

15.18 

d 

209.99 

e 

38.36 

c 
0 

Dejla 

7.16 

de 

447.29 

de 

165.36 

d 

189.60 

de 

5009.43 

d 

15.51 

cd 

213.15 

ed 

40.83 

bc 
1 

7.96 

c 

476.92 

c 

170.54 

bcd 

195.63 

cde 

5310.00 

b 

15.84 

bc 

216.33 

de 

42.78 

bc 
1.5 

9.18 

b 

492.91 

b 

174.66 

abc 

207.68 

abc 

5455.67 

a 

16.26 

ab 

222.81 

bcd 

43.44 

ab 
2 

Sumel site 

7.45 

de 

547.18 

d 

141.45 

e 

193.43 

e 

5794.69 

bcd 

15.26 

bc 

236.62 

bc 

47.76 

cd 
0 

Furat 

8.07 

c 

565.83 

c 

147.40 

cd 

213.39 

d 

5820.11 

bc 

15.41 

bc 

238.33 

bc 

49.44 

bc 
1 

8.77 

b 

593.73 

b 

151.20 

abc 

223.00 

bc 

5862.80 

abc 

15.67 

ab 

243.18 

ab 

52.57 

ab 
1.5 

10.22 

a 

612.86 

a 

154.74 

a 

235.68 

a 

6000.46 

a 

15.99 

a 

248.03 

a 

53.76 

a 
2 

6.61 

f 

496.44 

e 

136.69 

f 

178.56 

f 

5667.00 

d 

15.01 

c 

230.92 

c 

44.93 

d 
0 

Dejla 

7.11 

e 

511.77 

e 

143.48 

de 

213.29 

d 

5731.43 

cd 

15.30 

bc 

234.18 

c 

47.67 

cd 
1 

7.87 

cd 

538.55 

d 

149.45 

bc 

219.43 

cd 

5791.84 

bcd 

15.41 

bc 

237.55 

bc 

48.11 

cd 
1.5 

9.09 

b 

554.70 

cd 

153.64 

ab 

229.27 

ab 

5893.79 

ab 

15.71 

ab 

242.37 

ab 

52.16 

ab 
2 

Values with different letters are significantly in each column (p<0.05). 

Conclusions 

The high level of bio stimulant (2g/L) 

achieved the highest rates in all traits (CCI, PH, 

NPL, LA, EW, 500 GW, EGN and GY), and the 

cultivar Furat recorded the highest rates in most 

of the traits (CCI, PH, LA. EW, 500 GW, EGN 

and GY). 
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لمرش بالمحفز ( .Zea mays Lاستجابة نمو وحاصل صنفين من الذرة الصفراء)
 Disper chlorophyll GSالحيوي الكموروفيمي 

 3 فتحي عبد الكريم عمر 2 خميل إبراهيم خميل 1 ريان فاضل احمد
uomosul.edu.iqrayanobady79@ khaleelibk@uomosul.edu.iq fathiemenky@uod.ac 

 العراق الموصل ، الموصل، جامعة والغابات، الزراعة كمية الحقمية، المحاصيل قسم 1،2
 .العراق دهوك، دهوك، جامعة الزراعية، الهندسة عموم كمية لحقمية،ا المحاصيل قسم 3

  03/10/2023وتاريخ قبوله 2023/09/11استلام البحث تاريخ          

 صالملخ

، باستخدام 2022تموز  21 – 11ميل( التابعين لمحافظة دهوك/ العراق خلال المدة ينفذت التجربة حقمياً في موقعين )زاخو وس 
اسة صنفين من الذرة الصفراء)فرات ودجمة( وأربعة مستويات من ( وبثلاثة مكررات، لدر R.C.B.Dتصميم القطاعات العشوائية الكاممة )

غم/لتر(. أظهرت النتائج تفوق الصنف فرات عمى  2و 1.5و  1و 0)   Disper Chlorophyll GSالمحفز الحيوي الكموروفيمي 
غم/لتر 2ي فقد سجل المستوى الصنف دجمة في جميع الصفات في كلا الموقعين عدا صفة عدد أوراق النبات، أما بالنسبة لممحفزالحيو 

من المحفز الحيوي أعمى معدل في جميع الصفات المدروسة في كلا الموقعين مقارنة ببقية المستويات . وكان تأثير التداخل معنوياً في 
عدل في غم/لتر من المحفز الحيوي الكموروفيمي أعمى م2جميع الصفات في كلا الموقعين، اذ حقق تداخل الصنف لفرات مع المستوى 

 طن/هـ( في كلا الموقعين عمى التوالي. 10.22و 9..6حاصل الحبوب )

 .الأصناف الكموروفيل، المنشطات، الحيوية، الذرة،الكممات المفتاحية : 
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